Methods
A pass energy of 5 eV and a resolution of 0.01 eV were applied during the measurement. A base pressure of about 4.0X10 -10 mbar was maintained throughout all experiments.
Variable angle spectroscopic ellipsometry:
The optical properties and thickness of the spin-coated films were measured using variable angle spectroscopic ellipsometry (VASE) based on the M-2000XI rotating compensator configuration (J. A. Woollam Co., Inc). VASE spectra ranging from 210 nm to 1689 nm were recorded at a 18° angle of incidence with respect to the substrate normal from 45° to 79° with 6° increment. Optical analysis of VASE data was performed using the EASETM and WVASE32 software packages (J. A. Woollam Co. Inc). Optical modeling was performed assuming a homogeneous thin film exhibiting isotropic behavior. Refractive n and extinction coefficient k curves were recorded.
Transmission electron microscopy:
A Titan Cryo Twin (FEI Company) high-resolution transmission electron microscopy (HRTEM) operating at 300 kV was used to acquire micrographs and selected-area electron diffraction (SAED) patterns for a CuSCN film. The sample was floated on water and then transferred onto a carbon filmed TEM grid.
Grazing incidence wide angle X-ray scattering:
Grazing incidence wide-angle X-ray scattering (GIWAXS) measurements were performed on beamline 11-3 at the Stanford Synchrotron Radiation Laboratory (Stanford, CA, USA). Monochromatic light was used with a wavelength of 0.973571 Å (12.735 keV). A MAR345 Imaging Plate was used to record the scattering patterns and the exposure time was set to 30 seconds. The images were dark current corrected, distortion-corrected, and flat-field corrected by the acquisition software. Using a Lanthanum Hexaborade (LaB 6 ) standard, the sample to detector distance was determined to be 401.51 mm. The incidence angle of the Xray beam was set to 0.12°.
Thin-film transistor fabrication and measurements
Thin-film transistors (TFTs) were fabricated by spin-casting the saturated solution of copper(I) thiocyanate (CuSCN) in dipropyl sulfide at 800 rpm for 60 secs on glass substrates with 30-nm bottom Au source/drain electrodes and annealed at 80°C for 15 mins. This was followed by the deposition of CYTOP dielectric also by spin-casting at 2000 rpm for 60 secs and annealed at 100 ℃ for 15 mins. The last step was the deposition of 50-nm top Al gate electrodes. All metal electrodes were deposited by thermal evaporation under high vacuum through a shadow mask. Electrical measurements were carried out under nitrogen atmosphere with a probe station and a semiconductor parameter analyzer (Keithley-4200). 
